C ritics of globalization claim that U.S. firms are shutting down factories at home and shifting employment abroad to countries with cheaper labor and lower labor standards. Yet the evidence for this, beyond anecdotes, is slim. Are U.S. employers really expanding in low cost locations and contracting employment at home? In a now-infamous press conference for the Economic Report of the President (2004) , Gregory Mankiw pointed out that U.S. outsourcing is good for the U.S. economy. More recently, Mankiw and his coauthor, Phillip Swagel, have further argued that "increased employment in the overseas affiliates of U.S. multinationals is associated with more employment in the U.S. parent rather than less."
Whether doing business abroad creates domestic jobs continues to be a contentious topic in the U.S. Congress. The most recent controversy centers on a 2004 Department of Commerce (DOC) report on workforce globalization in high-tech industries, which the Administration refused to release for over two years. After repeated Congressional inquiries, the government issued a 12-page "summary" in 2005 which clearly glosses over the job costs of outsourcing and the cost-cutting motivation emphasized in the original report. The fact that some administration officials may have felt it necessary initially to cover up findings from the 2004 report suggests that the impact of expansion abroad on U.S. jobs remains an important political issue.
It seems intuitively obvious that the increased internationalization of U.S. business could be accompanied by downsizing at home. This is only natural as the U.S. loses its comparative advantage in producing some types of goods (for example, apparel) and shifts to the production of other goods (aircraft, high-tech) . According to standard trade theory, losses to some groups from shifting comparative advantage are outweighed by the overall gains which accrue to the economy in the form of lower priced goods for consumers, higher profits for enterprises, and better jobs for workers in industries where the U.S. has a comparative advantage.
Why should offshore activities-either through outsourcing or outward foreign investment (the expansion of U.S. affiliates abroad)-be perceived any differently than international trade in goods? Just as international trade benefits For financial assistance the authors gratefully acknowledge the National Science Foundation. McMillan acknowledges the Radcliffe Institute for Advanced Study for both financial support and time to devote to this project. The statistical analysis of firm-level data on U.S. multinational companies was conducted at the International Investment Division, Bureau of Economic Analysis, U.S. Department of Commerce under arrangements that maintain legal confidentiality requirements. The views expressed in this paper are those of the authors and do not reflect official positions of the U.S. Department of Commerce. Research assistance from Joan Hamory, Clair Null and Andrew Waxman is gratefully acknowledged. the economy as a whole, but creates both winners and losers in the domestic economy, we would expect some winners and losers from offshoring as well. The winners are likely to be the owners of firms who are able to increase profits by finding lower labor or investment costs abroad, as well as the workers whose jobs are made easier by having access to a global labor force. A concrete example of this is Oracle, which employs thousands of workers in southern India to do tasks that could not be done easily or cheaply in California. The losers are those who must now compete with workers in foreign locations, whether these are steel workers in Brazil or computer programmers in Bangalore. Estimating whether a group of U.S. workers are helped or hurt by offshoring is even more difficult if the firm could not have survived without spinning off some of its activities abroad. What is clear, however, is that there will be losers within the U.S. labor force, just as there are both winners and losers from international trade.
Yet several prominent economists have argued that firms doing business overseas are expanding the manufacturing labor force both in the United States and abroad. Such an argument is difficult to reconcile with the fact that U.S. multinational firms shed more than 3 million manufacturing jobs (net) in the U.S. between 1977 and 1999, while expanding employment in low-income countries 1 . Indeed, firms like Mattel and Levi Strauss that once employed a significant number of workers in the U.S. no longer manufacture in the United States. Where does this evidence for the job-creating effects of offshore outsourcing come from?
We begin the first half of this essay by reviewing the existing evidence on the domestic employment effects of relocating economic activity abroad, drawing primarily on studies done on the United States. To date, almost all the academic research in this field has focused on manufacturing, not services. This is primarily because the available data on services activity overseas represent such a tiny fraction of services activity in the U.S. that it is difficult to know what to make of these data. For this reason, most of our discussion focuses on trends in manufacturing.
In the second half of this paper, we present our own evidence on the impact of offshoring on U.S. jobs and U.S. investment, drawing on firm-level data collected by the Bureau of Economic Analysis (BEA) in Washington, D.C. As pointed out by Mankiw and Swagel, " The BEA data are today essentially the only solid numbers on the activities of U.S. multinationals." The firms surveyed account for approximately 60 percent of U.S. sales and employment in manufacturing, 70 percent of exports, and 80 percent of private R&D in manufacturing, a sizeable share of the U.S. economy.
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The dataset also includes information on other international activities of U.S. enterprises, such as trade, investment, and research and development activities of the parents and affiliates. Our own results indicate that many factors have contributed to the net decline in U.S. manufacturing employment of multinational firms, including physical investment in affiliates, trade, and technological change.
Our research points out an important omission in almost all of the previous work in this area. The relationship between employment in the U.S. and abroad within multinational firms depends on whether the U.S. subsidiary (called an "affiliate") is located in a high-or low-income country. Aggregating across all locations, employment expansions and contractions in U.S. multinational parents and their affiliates move, on average, in the same direction. However, these averages mask significant heterogeneity across different kinds of enterprises. In developed countries, the positive relationship between employment at home and abroad is driven by contraction in both locations: the overall contraction in U.S. manufacturing employment has been accompanied by an overall contraction in affiliate employment. For parents that hire workers in developed countries-roughly half the sample-the story is different. For these firms, the contraction in U.S. manufacturing employment has been accompanied by an increase in affiliate employment.
This evidence highlights the importance of dif-ferentiating between jobs in low-income countries and jobs in developed (or industrialized) countries. It also helps to reconcile academic arguments for complementarity with anecdotal evidence in the popular press of factory closings and falling manufacturing employment. To summarize, our research suggests that the decline in U.S. manufacturing employment is driven by a number of factors, including (but not limited to) relocation of activities to low-income countries. Before reporting these new results, however, we begin by defining some terms and reviewing the previous literature.
Distinguishing between Offshoring and Outsourcing
O utsourcing means a firm purchases inputs or services from another firm. A U.S. firm could outsource either goods (i.e., car parts) or services (i.e., call centers). Outsourcing can be done at home or abroad. For example, in the electronics industry, several of the large contract manufacturers, like Solectron, are U.S.-based multinationals. When IBM outsources to Solectron, it is outsourcing its business to another U.S. firm. By contrast, if IBM outsources to a Chinese contract manufacturer, we call this offshore outsourcing or offshoring. This latter type of outsourcing is very difficult to measure because it would require detailed firm level data on both U.S. companies and foreign companies.
Offshoring refers to a broad range of tasks executed by a firm in another country that could include setting up a foreign subsidiary or outsourcing offshore through an arm's length agreement with another firm.
3 While offshore outsourcing was primarily restricted to manufacturing activity in earlier decades, in recent years firms have begun to outsource services, such as back office processing or call center activity, to foreign parties. In the United States, firms that set up foreign subsidiaries are called U.S. based multinationals.
If a U.S. firm owns at least 10 percent of a company abroad, this is referred to as direct foreign investment. The company that has made the direct investment is called the "parent" and the foreign business enterprise is called the "affiliate." U.S. companies frequently purchase final goods from abroad either from third parties or from their own affiliates through intra-firm trade or both. They also sell and invest in foreign markets. From an economist's viewpoint, these different aspects of doing business abroad are all equally important and likely to affect U.S. labor.
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Assessing the Previous Literature H anson, Mataloni, and Slaughter (2003) show that employment of low-skilled workers in foreign affiliates of U.S. corporations reduces employment in the U.S. The size of the effect is significant, suggesting that a 10 percent fall in affiliate wages would reduce U.S. labor demand by 3 percent. To use these results to identify the actual impact of foreign employment on U.S. wages, we need a number for the actual change in foreign affiliate wages. Our own research shows that low-income affiliate wages fell by 50 percent between 1982 and 1999. If we combine this information on wage trends with the estimates in Hanson et al., this implies a fall in demand for labor by U.S. multinationals of 15 percentage points. As pointed out by Hanson, Mataloni, and Slaughter, " This finding is consistent with the idea that expansion abroad exposes workers in U.S. parents to competition from foreign labor." 5 Yet Hanson et al. also find that higher sales abroad of U.S. parents is associated with expanded employment at home. In other words, when U.S. 3 There is not complete consensus on these definitions, however. Bhagwati, Panagariya, and Srinivasan (2004) define outsourcing as the offshore trade in arm's-length services, while others such as Trefler (2005) adopt a broader perspective and refer to outsourcing in either goods or services. 4 All of the work that we review studies the form of offshoring that involves setting up a foreign affiliate. This is partially a limitation of the data. However, in our own work, we show that previous work has overlooked important aspects of offshoring, such as investment abroad, that are likely to impact domestic employment. We also investigate the impact of imports from third parties on parent employment. Since it is unclear whether these imports are intermediate inputs or final goods, we cannot say for sure whether these imports represent offshore outsourcing.
5 See page 19 in their paper. Oddly, and this is perhaps the reason why Mankiw and Swagel were confused, Hanson et al. in their abstract conclude that "we do not find strong evidence that foreign and parent labor are substitutes." Perhaps, since one of the authors now sits on the Council of Economic Advisors, this disconnect between their actual findings and their abstract reflects wishful thinking on their part.
foreign affiliates increase sales in other countries, U.S. labor benefits from this activity. Mankiw and Swagel (2006) emphasize this result, pointing out that "success overseas leads to job gains in the United States."
We believe that such a conclusion is too optimistic. Why? When a U.S. firm increases sales abroad through foreign direct investment in another country, this is typically accompanied by investments in building capacity abroad, which means less investment at home and consequently less job creation. In our own work, we confirm that foreign sales increase U.S. jobs, but we also show that physical investment in affiliates and employment in affiliates, as well as imports from affiliates, generate employment losses at home. The net impact of these offsetting forces has been to reduce manufacturing employment.
These results point to one way in which the effects of offshoring differ from the impact of international trade on the domestic economy. In the case of international trade, domestic enterprises respond to international competition by shifting to the production of goods in which the U.S. economy has a comparative advantage. This means that investment by firms remains at home as companies invest less in apparel factories and more in high technology development. With offshoring however, our research confirms that expansion in affiliates is accompanied by a shifting of new investment to foreign locations. This means that international expansion will have long-term effects as firms choose to invest and develop new products outside the United States.
The only research which unambiguously finds a positive relationship between hiring at home and abroad by U.S. multinationals is the recent working paper by Desai, Foley, and Hines (2005) . Desai et al., using the same BEA dataset as Hanson et al., find that an additional $10 dollars of foreign capital investment is associated with $15 additional domestic investment, and increasing foreign employment is associated with increasing employment at home. Mankiw and Swagel conclude from this that "foreign activity does not crowd out domestic activity; the reverse is true" (p. 30).
We would like to emphasize the broad similarity between our findings and those of Hanson et al., both of which are at odds with the claims of Mankiw and Swagel (2006 To summarize, employment in low-income affiliates crowds out U.S. employment, while employment in high-income affiliates moves in the same direction as employment in the U.S. In addition, our results show that when U.S. multinationals increase capital investment abroad, this reduces employment at home. This is true whether or not that capital is invested in high-or low-income affiliates. Why do these results differ from Desai et al., who are using the same data? This is because they only perform pair-wise correlations: U.S. versus foreign employment, physical investment abroad versus at home. They do not examine the impact of capital investment abroad on employment at home, in a multivariate regression.
Other related work includes Riker (1997, 2001 ), Muendler and Becker (2006) , and Bernard, Jensen, and Schott (2005) . Both Brainard and Riker (1997) and Brainard and Riker (2001) use the same BEA manufacturing data, for 1983 to 1992, which makes it somewhat less current than other studies. Their 1997 working paper focuses only on employment in the foreign operations of U.S. companies and shows that labor demand across high-and low-income locations is, in fact, complementary. This means that employment in high-and low-income offshore locations is positively related: when a U.S. company's operations expand in Germany, they simultaneously expand in countries such as Mexico and China. However, affiliate employment decisions across different locations within the same region are substitutes. This suggests that the employment of a U.S. corporation in China would be a substitute for employment in Indonesia as the latter are in the same region (or Mexico and Honduras), but employment of a U.S. firm in China would be complementary with affiliate employment in Canada as these two are in different regions. Brainard and Riker (2001) use a translog cost function approach to derive the implied substitutability between labor employed by the U.S. parent and its affiliates. Unlike their earlier paper, this study includes employment decisions within the U.S. as well. They find that foreign affiliate employment abroad is a substitute for employment in the U.S., but the magnitudes are small. Foreign employees in both high-and lowincome affiliate locations substitute for U.S. employment: for low-income affiliates, a 10 percentage point decline in wages would be associated with a .15 percent fall in U.S. employment, while a 10 percentage point decline in high-income affiliate wages would be associated with a 1.1 percent fall in U.S. employment. The fact that Brainard and Riker (2001) reach different conclusions than Brainard and Riker (1997) can be in part attributed to a different methodology and also to the use of different samples from the BEA data. While Brainard and Riker (1997) restrict their work to non-U.S. locations, Brainard and Riker (2001) focus on U.S. employment outcomes. It is this latter research focusing on the U.S. that finds evidence that "labor abroad substitutes for parent labor" (Brainard and Riker (2001) , p. 13).
Recent work by Muendler and Becker suggests that the European experience is similar. Two papers, by Muendler et al. (2005) and Muendler and Becker (2006) have examined the impact of offshore outsourcing on domestic employment in Sweden and Germany. Both studies find that foreign affiliate employment is a substitute for employment in a company's home country, but again the magnitudes are small. The results for Germany and Sweden are remarkably similar to those reported by Brainard and Riker (2001) , suggesting a pattern of substitution between employment at home and abroad.
To summarize, the degree to which foreign employment affects domestic labor outcomes will depend critically on where the offshoring activity is located. The expansion of operations and jobs in high-income countries is likely to have very different effects on a company's employment in the U.S. than is an expansion of operations and jobs in low-income countries on U.S. labor market outcomes. We will see later in this essay that the reason is because expansion into low-income countries is motivated by cost-cutting, while expansion into high-income countries is driven by the need to break into foreign markets. This hypothesis regarding U.S. multinational activity is consistent with evidence on the employment effects of import competition presented by Bernard, Jensen, and Schott (2005) . Bernard et al. examine the impact of U.S. imports on both the survival and employment of U.S. manufacturing firms. They find that imports only harm U.S. manufacturing employment when those imports are from low wage countries.
An Economic Cover-up?
B eyond the research findings, we need to put this issue in a political context. Indeed, the question of whether multinational expansion abroad creates jobs at home continues to be a contentious topic in the U.S. Congress. The most recent controversy centers on a 2004 Department of Commerce (DOC) report on workforce globalization in high-tech industries, which was not released despite ongoing pressure from Congress. After repeated Congressional inquiries, the government issued a 12-page "summary" report in September 2005 that the Commerce Department staff claimed did not accurately reflect the original report. Indeed the summary report claims that for every job created abroad, multinationals create nearly two jobs at home (p. 2). This claim is not in the original DOC 2004 report, but is based on research by Matthew Slaughter (2003), now on the Council of Economic Advisors. 6 The original 2004 DOC report, which is now publicly available, suggests that both employment gains and losses are possible from offshore outsourcing. 7 For example, in semiconductors, one of the three high-tech industries scrutinized in the study, the authors report that "the number of engineers employed offshore by U.S. semiconductor companies rose by more than 10,000 between 2000 and 2003, while engineers employed in the United States dropped by 4,000 during the same period." In contrast, the so-called summary report claims that the U.S. semiconductor industry "remains the leader in world market share," and points out that highly skilled workers will remain mostly in the United States (p.7). And while the full report emphasizes that a major reason for relocation is labor cost reduction, the summary report glosses over this economic relationship, merely noting that the U.S. remains a market leader in high tech and that international activity is likely to promote employment at home.
Although the 2004 report would not be particularly controversial from a researcher's point of view, it does point out that there may be both employment gains as well as losses from offshore outsourcing, a marked difference from the conclusion drawn in the 2005 summary report. The fact that some administration officials may have felt it necessary to present a more rosy picture and withhold release of the original study suggests how protective the administration has become over such a sensitive issue.
How were the authors of the summary report able to put such a rosy spin on the facts? The summary report cites work by CEA member Matthew Slaughter (2003) to argue that U.S. multinationals create jobs at home when they expand abroad. He points out that there are many reasons why a U.S. multinational might set up affiliates abroad apart from seeking low cost labor, such as the desire to access foreign markets. Yet his contention that "U.S. multinationals have been a major force behind job creation, not job destruction" is in direct opposition to work he conducted with Hanson and Mataloni (2003) showing that employment of low-skilled workers in foreign affiliates reduces employment in the U.S.
The reason the two studies come to different conclusions is because Slaughter (2003) reports total employment of U.S. multinationals across all sectors of the economy, while Hanson, Mataloni, and Slaughter (2003) are restricted to manufacturing. Within the manufacturing sector, enterprises cut their U.S. labor force and increased employment in developing countries. As manufacturing growth in the U.S. slowed, these companies expanded into services and wholesale trade, increasing the number of jobs there. Since there was almost no affiliate activity in the 1990s in services or wholesale trade abroad, in the aggregate it is possible to show that net U.S. employment of these parents increased, as affiliate employment increased. This is because the fall in U.S. manufacturing employment was offset by expansion into other sectors. These trends are evident in the data reported in Tables 1 and 2 .
The fact that affiliate expansion has been accompanied by U.S. job contraction within manufacturing is an important message that should not be lost in the political rancor surrounding the topic. As U.S. parents have shifted towards services and wholesale trade, they initially expanded very little outside the United States. More recently, however, affiliate expansion in these areas has increased. If the services industry follows the trends we have identified in manufacturing, then outsourcing in services can also be expected to lead to substitution of domestic workers by lowercost foreign workers. It remains to be seen how important that expansion is for U.S. employment trends when the BEA 2004 data are released. The evidence presented in the 2004 report, which the administration was so reluctant to make public, suggests that U.S. firms in high tech sectors are indeed relocating abroad, and that their primary motivation is to cut labor costs and minimize the high start-up expenses associated with expansion at home.
How Much Do We Know About Services
Outsourcing?
W hile there is general agreement that offshore outsourcing of business services, such as back office processing, represents a new and growing type of offshore activity, very little is actually known about the extent of this "new type of trade." While countries keep careful accounts of the amount of international trade in goods that enters and leaves the country, accounting for the amount of services contracted out by companies in different foreign locations is not easy. While the BEA keeps statistics on the activities of U.S. companies with foreign affiliates, this is different than measuring arm's-length agreements between a U.S. company and a separate entity that would provide back-office processing. The latest publicly available data provided by the BEA is for 1999; yet much of the increase in offshore outsourcing in services has probably increased within the last five years, as advances in communication have made it easier to contract for services from abroad.
The general consensus on offshore outsourcing of services is that it probably affects a small frac- Source: Bureau of Economic Analysis. Note: Data is for manufacturing parents and their manufacturing affiliates with non-missing observations for labor's share of income, positive employment, and non-zero production employment. Multiple affiliates in one country are treated as one affiliate. Weighted by employment shares, where applicable. Real wages, real benefits, and real total compensation are in '000 of 82-84 U.S. dollars; real net income and real total assets are in '000,000 of 82-84 U.S. dollars. Employment figures are in '000. Return on capital is net income over total assets. Variability in countries of affiliates is defined as the total number of countries in which the parent added or dropped an affiliate between the previous benchmark survey and the present one.
tion of the U.S. labor force, but that it is growing quickly. Two reports by Forrester Research estimate that the number of U.S. services jobs outsourced will reach 3.4 million by 2015. Yet as pointed out by Bhagwati, Panagariya, and Srinivasan (2004) these numbers do not explain whether the U.S. economy will have 3.4 million fewer jobs in 2015, or whether these many workers will have shifted to different jobs as a result of outsourcing. Most economists believe that the aggregate number of jobs in an economy is determined by macroeconomic factors, not by the pressures of international competition. In addition, millions of jobs are created and destroyed within the U.S. economy each year. In 2003, for example, 30 million new jobs were created and a similar number were destroyed. Estimates on the number of jobs lost to offshore outsourcing suggest the number is very small. For example, the U.S. Bureau of Labor Statistics reported 183,000 mass layoffs in the first quarter of 2004, out of which only 4 percent were due to jobs moving overseas and only 1 percent due to service jobs moving overseas (Trefler 2005) .
Nevertheless, a number of observers remain concerned because the rate of growth of offshore outsourcing for services is very high, which makes it difficult to predict anything with certainty about the state of the U.S. economy in the year 2015. While aggregate employment is determined by factors other than international trade or offshoring, it is evident that wages will adjust as some types of jobs are shifted abroad and replaced by other types of employment. The extent to which "good" jobs are created or lost, however, will depend primarily on investments in physical and human capital. If the U.S. invests heavily in educating its future generations, then these workers will be able to exploit the benefits of globalization, raise productivity, and consequently increase wages by outsourcing lower-end tasks.
Our Own Research
O ur work differs from previous research in important ways. First, we account for the fact that hiring an additional worker in a highwage country-where U.S. firms are likely to have sales and other operations-is likely to have a different impact on U.S. employment than hiring a worker in a low-wage country, where U.S. firms have much smaller markets and are more likely to be executing business generated elsewhere.
8 Second, we separately identify the impact on U.S. employment of increasing investment by U.S. companies at home, in low-wage and in high-wage affiliate locations. Third, we allow for the impact of technological change and import competition and address the possibility that methodological differences might be driving differences in results by including additional relevant variables in a multivariate regression. 9 Our research suggests that measuring the impact of outward investment on U.S. employment at home is a particularly important omission. While the negative impact of U.S. investment abroad on home employment has been overlooked by academics, it is a topic of great interest in the U.S. Congress. On October 22, 2004, the Congress of the United States passed the American Jobs Creation Act of 2004. According to Section 422 of this act, U.S. parent companies that repatriate earnings from their foreign affiliates to invest in the U.S. are subject to a reduced tax rate on the repatriated earnings.
10,11 Section 965 of this act identifies types of U.S. investments for which repatriated funds may be used and includes: hiring and training workers, infrastructure and capital investments, research and development, financial stabilization for the purposes of U.S. job retention or creation, certain acquisitions of business entities with U.S. assets, advertising and marketing and acquisition of rights to intangible property such as patent rights.
12 Our research suggests that encouraging domestic investment is indeed associated with domestic job creation, while investment in affiliates reduces domestic manufacturing employment. We analyze the firm-level surveys on U.S. direct investment abroad, collected each year by the Bureau of Economic Analysis (BEA) of the U.S. Department of Commerce. The BEA collects confidential data on the activities of U.S.-based multinationals, defined as the combination of a single U.S. company that has made the direct investment, called the parent, and at least one foreign business enterprise, called the foreign affiliate. According to Mankiw and Swagel, these are the only reliable data available to analyze the effects of offshore activities on the U.S. economy. We use the data collected on majority-owned, nonbank foreign affiliates and non-bank U.S. parents for the benchmark years between 1977 and 1999. The benchmark years are 1977, 1982, 1989, 1994, and 1999 and include more comprehensive information than the annual surveys. To our knowledge, very little work has been done with the firm-level data using the entire length of the time series from 1977 through 1999.
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While the number of U.S. parent companies included in the BEA sample may appear small, sales by these enterprises over the period 1982 to 1999 (see Table 1 ) accounted for over 60 percent of total manufacturing sales in the United States.
14 These enterprises also accounted for 71 percent of all exports of goods, and nearly 60 percent of employment in manufacturing. These multinationals also account for most of U.S. research and development expenditures: over the period 1982 to 1999, the U.S. parents included in the BEA sample account for 82 percent of total U.S. research and development expenditures. Table 1 shows that between 1977 and 1999 multinational manufacturing firms shed more than 3 million jobs in the United States.
15 Table  1 also documents that labor's share of income (defined as parent compensation divided by the sum of parent compensation and parent net income) in the U.S. has fallen from 96 to 79 percent. While the fall in labor's share is consistent with recent reductions in labor's share of income in U.S. GDP, the decline is also consistent with the fact that manufacturing in the United States has become increasingly capital-intensive. The loss of jobs in the U.S. has been mirrored by job reductions for affiliates in developed countries, with the greatest declines in the United Kingdom, Canada, France, and Japan. These job losses have been only partially offset by an increase in the number of jobs in developing countries, where employment expansion was greatest in two countries: Mexico and China. In developing country affiliates, the number of jobs increased by half a million between 1977 and 1999 and by three quarters of a million between 1982 and 1999. In developing countries, labor's share also fell. Unlike in the developed countries, real wages paid by U.S.-based multinationals to employees in their developing country affiliates have actually fallen. The evidence for the U.S. parents is in line with the aggregate trends in the U.S. manufacturing sector. 16 To summarize, in U.S.-based manufacturing multinational firms, jobs have declined within the U.S. and in the operations in developed countries. While wages have increased slightly in high income affiliates, labor's share of income has fallen in both the United States and in high income affiliates, reflecting in part increasing capital intensity. In developing countries, employment is rising, but wages have declined, presumably reflecting the constant search for cheaper labor costs.
The proportion of total global employment of U.S. manufacturing-based multinationals that are based outside the U.S. increased from 28 percent in 1977 to 35 percent in 1999. The increase was almost entirely driven by a doubling of affiliate employment shares in developing countries, from 8 to 15 percent. Affiliate employment in developed countries, as a share of total worldwide employment, remained roughly constant over the entire period at around 20 percent. The percentage of employment, all employee compensation, and investment accounted for foreign affiliates increased by 20, 22 and 11 percent, respectively, over this period. This increase in overseas activity has been largely reserved for developing countries where the respective increases are 44, 47 and 31 percent.
Among these multinational firms, the contraction in domestic jobs in the manufacturing sector 13 For details on data construction, see our NBER working paper, Harrison and McMillan (2006) .
14 See the December 1996 issue of The Survey of Current Business, "Operations of US Multinational Companies: Preliminary Results from the 1994 Benchmark Survey," by Mataloni and Fahim-Nader, as well as the authors' own calculations. 15 It is important to note, however, that some of these changes in employment might simply reflect acquisitions and spin-offs. However, at least in the aggregate, since most sales of U.S. multinationals are to other U.S. multinationals, and the firms would still remain in our database even if they were acquired, information about spinoffs is only available for 1989 to the present.
The variables we use are reported to the BEA on the basis of the fiscal year. General trends in employment weighted averages are reported in Table 1 for manufacturing and in Table 2 for services. The numbers in Table 2 include all firms classified in services under the SIC classification prior to 1997 and under the NAICS system post-1997. Because the NAICS system classifies some industries as services that were not previously classified as services, the employment numbers are slightly exaggerated. However, when we restrict our analysis of services to only those sub-categories that can be exactly matched across years, we get nearly identical trends.
has been more than offset by job creation in the services sector.
17 Table 2 presents results for service sector operations and shows that between 1977 and 1999, total employment by U.S. companies increased by more than 4 million or 802 percent. Jobs expanded at home and abroad. Employment increased from 73,000 in 1977 to 1.2 million in 1999 in developed countries and from 24,000 in 1977 to 363,000 in 1999 in developing countries. While affiliate activity in services is still less than that for manufacturing, it has nonetheless been growing more rapidly. Foreign affiliate shares in U.S. firms' world-wide employment, employee compensation, and investment has risen by 63, 62, and 66 percent, respectively. The expansion of U.S. multinationals into developing countries has been accompanied by a reduction in labor's share at the parent level of 11 percent. Unlike in manufacturing, labor's share overseas has remained relatively constant.
It is important to keep in mind that throughout the period 1977-1999, real compensation per worker in the service sector amounts to little more than half of real compensation per worker in the manufacturing sector. This may be partly a reflection of a change in the mix of workers in the U.S. manufacturing sector-if lower-wage, unskilled jobs in the U.S. have gone abroad, then the average wage in the U.S. manufacturing sector may rise. However, the fact that this differential existed even in 1977 before the big contraction in U.S. manufacturing suggests that this is not the only reason for the difference. What Tables 1 and  2 do show is that employment in manufacturing has declined while employment in services has increased, and that average compensation in services was well below compensation in manufacturing even at the start of the sample period.
Broad Trends
W e now turn to a discussion of broad trends in the pattern of manufacturing employment changes in U.S. parents and their affiliates. We restrict our analysis to the period 1982 to 1999 for comparability with the work by Riker (1997, 2001 ) and Desai et al. (2005) who used these same data beginning in 1982. As a first test of whether U.S. parents are substituting U.S. employment with affiliate employment, we created a series of graphs to show how employment in foreign affiliates affects employment at home. In Figure 1 , changes in parent (U.S.) total manufacturing employment are indicated by the horizontal axis and changes in affiliate total manufacturing employment are indicated by the vertical axis. A point in the upper right-hand quadrant indicates expansion both at home and abroad. A point in the lower left-hand side quadrant indicates contraction at home and abroad. Substitution occurs if data points are either in the upper left-hand quadrant (indicating contraction at home and expansion in affiliate employment) or in the lower right-hand quadrant (indicating expansion at home and contraction abroad).
Most U.S. critics of globalization center on supposed activity in the upper left-hand quadrant, which would indicate expansion of affiliate employment and contraction of employment in the U.S.; so-called substitution of foreign for U.S. jobs. As Figure 1 shows, most of the activity of U.S. manufacturing multinational enterprises has taken place in the upper and lower left-hand quadrants, indicating employment contraction at home. Almost half of the reported activity has taken place in the upper left hand quadrant, indicating contraction at home and affiliate expansion.
Figures 2 and 3 separate changes in employment from 1982 to 1999 based on the location of the parent's affiliates. Figure 2 reports employment changes for developed country affiliates and parents; Figure 3 reports the same trends for developing country affiliates. The trends are similar across Figures 1 and 2 -employment in highincome affiliates and parent employment are complementary but that relationship is driven by the contraction in manufacturing. However, Figure 3 reveals that employment in low-income affiliates substitutes for employment in the U.S. Moreover, the downward sloping regression line appears to be driven by contraction in two key sectors: computers and electronics.
While the stylized facts reported in Tables 1  and 2 and the figures are useful for explaining why opinions on the outsourcing of U.S. jobs are so different, these facts do not tell us enough about the underlying mechanisms at work. The fact that substitution occurs only between U.S. jobs and jobs in low-wage countries suggests that labor costs are an important factor in that process. Our goal is to estimate and compare the relative impacts of alternative modes of globalization on U.S. jobs and wages, taking into account differences in aggregate demand, factor prices, and technology shocks across different locations.
Results

P
revious work has used a variety of approaches to test for the impact of foreign affiliate activity on labor demand at home. To help us disentangle why previous results seem to contradict each other, we adopt a general enough framework that we can imbed all these different approaches into our estimation strategy and compare results for consistency across specifications. Our first result confirms the conclusions reached by Desai et al.: aggregating across all locations, employment expansions and contractions in U.S. multinational parents and their affiliates on average move in the same direction. A 10 percent increase in foreign employment would lead to a 1.22 percent increase in U.S. parent employment. However, this correlation is driven by the overall contraction in U.S. manufacturing employment, which has been accompanied by an overall contraction in affiliate employment. We then show that these averages mask significant heterogeneity across different kinds of enterprises.
For those companies that employ workers in developing countries-roughly half the samplethe story is different. For these firms, the contraction in U.S. manufacturing employment has been accompanied by an increase in affiliate employment. This evidence suggests that employment in low-income affiliates substitutes for U.S. employment. The estimates imply that a 10 percent increase in affiliate employment in high-income countries is associated with a .4 to .5 percent increase in U.S. employment, while a 10 percent increase in affiliate employment in low-income countries is associated with a .3 to 2.1 percent fall in U.S. employment. If employment in high- income affiliates is positively correlated with U.S. employment, then the contraction in highincome affiliate employment implies a fall in U.S. employment. Similarly, expansion in low-income affiliates is associated with a fall in U.S. employment; the documented expansion of U.S. multinational affiliates in low-income regions helps explain the downsizing of manufacturing employment in the United States. We also examine separately the impact of hiring skilled and unskilled labor abroad. We find that substitution between U.S. and foreign affiliate labor occurs primarily within unskilled worker categories in low income countries. In other words, the low wage, unskilled jobs are the ones going to lowincome countries.
Although the negative impact of affiliate employment in low-income countries on U.S. manufacturing employment is statistically significant, other factors have also played an important role in determining employment at the firm level. Our research suggests that an expansion in the U.S. capital stock increases home manufacturing employment, while an expansion in the affiliate capital stock reduces home employment. The reason for this, of course, is that capital investment represents machinery and equipment, and jobs are tied to those investments. A 10 percent increase in the capital stock at home is associated with an increase in U.S. manufacturing employment of between 6.4 and 10.4 percent. Conversely, a 10 percent increase in capital stock in high-or lowincome affiliates is associated with a decline in U.S. employment of between .1 and 1.8 percent.
Since the capital stock in affiliates increased by over 100 percent between 1982 and 1999, this diversion of investment towards affiliates resulted in a decline of up to 24 percent in U.S. manufacturing employment. Although our research shows that it is difficult to be sure about the precise magnitude of the effect of overseas investment by U.S. companies on their domestic employment, one result is clear: the impact is negative.
Increases in trade, both arm's length and between the U.S. parent and its affiliates, are also associated with a reduction in labor demand at home. The over 10 percentage point increase in arm's length import competition within the U.S. facing the multinational companies in our sample was associated with a decline in U.S. manufacturing employment of 2 to 3 percent. Increases in imports from (exports to) the foreign affiliate are also associated with a fall in U.S. employment. While a decline in domestic employment associated with increasing exports from the U.S. parent to its foreign affiliate seems puzzling, the data shows a strong positive correlation between exports to foreign affiliates and exports to foreign affiliates for "further processing." These exports may be unfinished goods that will be completed by foreign workers -essentially offshoring. Foreign demand shocks are also associated with significant effects on U.S. employment, suggesting that foreign GDP growth in affiliate locations promotes employment at home.
The overall reduction in labor intensity within U.S. manufacturing is partially explained by the fact that technological changes in recent years has been "labor-saving," leading to greater productivity and the need for fewer workers. We examine technological change using the share of research and development employees in the firm's labor force as a proxy variable. Our estimates suggest that a 10 percentage point increase in the parent's R&D employee share would be associated with a 5 to 9 percentage point decline in total parent employment. Although parent R&D employment only increased by 2.1 percentage points on average between 1982 and 1999 (implying a reduction in home employment of 1 to 2 percent), the coefficient estimates suggest that technological change as a source of falling manufacturing employment could be important in the future.
Our results indicating that employment in lowincome affiliates is a substitute for U.S. employment are robust to whichever framework we choose, although the magnitudes vary. However, the large employment increases and significant wage declines in developing countries (see Table  1 ) only partially explain the large observed fall in employment in the United States. Other aspects of globalization have also played a significant role. One factor that has not received any attention in previous literature is the impact of U.S. multinationals expanding their physical investments abroad. Increases in the capital stock in foreign affiliates are associated with significant declines in U.S. employment. These declines are at least as important in magnitude as the impact of expanding foreign employment. All the approaches show that both arm's length trade, as captured by U.S. import penetration, and intra-firm trade have also played an important role in reducing U.S. manufacturing employment.
We summarize the effect of all these different factors on U.S. manufacturing employment in Table 3. We combine the coefficient estimates discussed above with actual changes in employment, investment, trade, R&D intensity, and GDP per capita changes across affiliate locations. The complete picture shows that the major determinants of contraction in U.S. manufacturing parent employment have been: 1) increased employment in low income affiliates, 2) increased physical investment abroad, and 3) goods imported from the affiliate to its U.S. parent. The employment losses associated with the expansion of U.S. investment in low-income countries are three times more important than the employment losses due to hiring more workers in those countries. The major determinants of employment expansion at home are increases in U.S. physical investment and increases in GDP per capita in high-income affiliates, who are more likely to be customers for the products and services of the U.S. companies.
Why should employment levels of operations Note: Numbers in column (1) taken from Table 5 ; column (4) from Harrison and McMillan (2006) ; column (3), first two rows taken from Table 1 in this paper; column (3) remaining rows taken from Table 3 of Harrison and McMillan (2006) ; column (4) is calculated as the product of columns (1) and (3); column (5) is calculated as the product of columns (2) and (3).
in high-and low-income countries have different effects on the level of employment back in the United States? Multinationals setting up affiliates in low-income countries are attracted by low labor costs, and consequently are replacing U.S. with foreign labor to manufacture their goods. Multinationals locating in high-income countries are more attracted by potential market opportunities, and consequently expansion abroad is complementary with employment at home. These different motivations for offshore activity lead to different effects on U.S. employment. Hiring by affiliates hurts U.S. employment when those affiliates are in low-income countries but helps U.S. employment when those affiliates are in highincome countries. Since all the recent expansion of offshore outsourcing in manufacturing has been in low-income countries, we can expect further substitution of U.S. manufacturing jobs in the future.
These differences in impact on U.S. employment should also provide insight into how future offshoring of services will affect the U.S. labor force. Our research also highlights how misleading a pure emphasis on the flow of jobs abroad can be for understanding U.S. employment levels, as many other factors affect domestic employment decisions. In particular, Table 3 shows that physical investment in any affiliate location hurts U.S. employment, providing support for recent congressional efforts to promote domestic investment.
Concluding Comments
W e began this essay by surveying the existing studies on the phenomenon of offshoring, which we define as expansion by U.S.-based multinationals in foreign locations. Focusing on manufacturing, we identify a reluctance on the part of some economists to admit that offshoring could be accompanied by the displacement of directly affected workers. In fact, a number of prominent economists have argued that U.S. multinationals create manufacturing jobs at home when they locate operations abroad. We take issue with this claim, citing both previous studies on the subject as well as our own research.
Over the period 1977 to 1999 multinational manufacturing firms shed more than 3 million jobs in the United States. Over this same period, the number of workers hired by affiliates in developing countries increased while wages paid to these workers declined. These facts are consistent with the notion that U.S. parents are exporting low-wage jobs to low-income countries. However, the expansion in manufacturing employment in developing countries amounts to only one quarter of the jobs lost in the U.S. Other factors, such as technological change and international trade, are also important determinants of U.S. manufacturing employment.
Most research suggests that employment in low-income affiliates substitutes for U.S. employment. But the large employment increases in developing countries and significant wage declines only partially explain the observed fall in manufacturing employment in the United States. Given that the employment costs, although real, have been small, the net impact on U.S. wages is uncertain. While offshoring is likely to put downward pressure on wages by opening up alternative sources of labor supply, the productivity gains from offshore outsourcing could offset these effects (see Grossman & Rossi-Hansberg 2006) . In our ongoing research, we are exploring the impact of offshoring on the wages of U.S. workers.
Our evidence indicates one important aspect in which offshoring differs from international trade: expansion of affiliate activity is associated with a shift in U.S. investment abroad. Our research shows that increases in the capital stock in foreign affiliates are associated with significant declines in U.S. employment. Other factors have also contributed to the falling importance of manufacturing jobs in the U.S. labor force, and the concurrent rise of service employment. These factors include international trade, as captured by U.S. import penetration, intra-firm trade, and technological change.
From a policy standpoint, to impede foreign investment in low-income countries would be misguided. Allowing foreign investment to flow to low-wage locations helps U.S. companies to survive and helps those economies to grow. While policies to encourage domestic investment and education are likely to yield long-run benefits, penalizing firms that invest abroad will reduce their ability to compete in the world economy. Yet to deny that there are some short-term costs to some sectors of the U.S. economy is also wrong. An appropriate response is not to deny that such losses occur, but to devise programs to assist the workers who are hurt by these developments. This is exactly the message that To deny that some workers are displaced due to offshore outsourcing is not just incorrect but is bad politics, since those workers will prevent further liberalization from taking place. Even the chairman of the Fed says so.
